Translocation of AMPA Receptors in the Dorsal Horn of the Spinal Cord Corresponding to Long-term Depression Following Pulsed Radiofrequency Stimulation at the Dorsal Root Ganglion.
Pulsed radiofrequency stimulation at the dorsal root ganglion is used for treatment of radicular pain; however, its mechanism for neuropathic pain treatment has not been fully elucidated. Here, we investigated whether pulsed radiofrequency stimulation affects the α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors, which play a critical role in synaptic plasticity. Neuropathic pain was studied using a radicular neuropathic pain model (43 female Sprague-Dawley rats; 200-250 g). In total, 28 rats were assigned to the following groups for fraction analysis: a control group, a control + pulsed radiofrequency stimulation group, a disc pain group, and a disc pain + pulsed radiofrequency stimulation group. For nonfraction analysis of Glutamate A1 (GluA1) and GluA2 subunits, a total of 15 female Sprague-Dawley rats were assigned to a control group, a disc pain group, and a disc pain + pulsed radiofrequency stimulation group. Pulsed radiofrequency stimulation and subsequent analysis were conducted three days after surgery. AMPA receptor subunits, GluA1 and GluA2, in the radicular neuropathic pain model were upregulated compared with those in the control group three days after surgery. Pulsed radiofrequency stimulation induced the translocation of GluA1 and GluA2 subunits from the synaptosome to cytosol without a change in the total amount of AMPA receptors in the dorsal horn. Our results demonstrated that pulsed radiofrequency stimulation affected the synaptic plasticity corresponding to long-term depression. Thus, we show that long-term depression from pulsed radiofrequency stimulation is associated with analgesic effects in the radicular neuropathic pain model following peripheral inflammation.